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mm 



=£§!A| IS? gfrSi 

304S 
KR 



^^XI^SI XI 2Jh 204^ 



YOU.Je Hwan 

700531-1058415 

442-470 

g:>ifi ^sai mm=? §§§ sgmsgrgom^ 242-301 

KR 

^am xii 42^21 chi 21 m mm, *H60£°i Ttm 
011 °im mm&M m s^slici. en e.i ei 

01 Si (°1) CH£|°] 
OI5HS (21) 



18 3 
0 2 
0 21 
7 » 
362,000 a 

1. fief A]- 9A||AH(£e)_1 



29,000 a 

0 S 

0 §1 

333,000 S! 
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^flh^Rr ^ei^l&lsq-, ^^-^ 0 H1 ^)o}^\^ ^x\9)7] ^tb 4^ 

^V-t-^ ^l-r-°fl ^ ^It!- *>-f^ vfl-fsi ^ls|<H all °1 7-1 

<H*K°S. ^ ^-4 S.Bl# ^^fe ^IS^ol #<^#7fl £)<H i^l^7> 2^5^ ^ & 
£ 4 
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^^•M- {Laser scanning unit} 



£ 2b 5L H £a)^ #efl^ £El ^ ^o] ^ ^ o. ^.s. £o )rq-. 
£ 4b 5L 3°fl £ ig-^ofl 4^ ^ ^ s] 5. 



110. . .S]S7l^: 



111... 511 



112...#Sl^olE^^ 



113. . 



114...#sl^-nla^ 



115. . 



116... «HHe1 



117...^-7lAls^#-g- tiVA>nl^ 



118. . .-^7l^jL^#-g- 



120. . 2-B\ 



130. . .#BJlA]^- o]^Sl5.7l^; 



140...S.E-1 ^ 



141... 5LB] 71-^^ 



142... 3^- <ytHEi 
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143. . .^7l^aj 



144. . 



145...^ff- *lH 



150. . ^ 



160. . 



170. . .*fl<y<?i 314)^71^ 



<17> 



<18> 



<19> 



<20> 



^-gr <M7l7l ^ofl Al-g-S]^ ^A> ^ofl -&*1 ^ iLtf ^Ml^Ml^r 

#3^*1^ 3-Z\$) ^ ^-g- ^>o.^ ^JjLofl afl ^*V ^-^A> ^ ^ojc}. 

X^ofl ^ ^Aj-f-o.^ ^lifl^ji^l- °H*H1 tfl-g-s^ ^^i^oH latent 

electrostatic image)-!: ^aI?!^ #^a} ^( laser scanning unit)7> ^al^H 

£ 1* ^S^, #*H^r, eflo]^^ #a>a1?1^ eflol^ cfolo, 

^-(LD; Laser Diode, ll)2f, SlM^-i- ^<H] rflsfl ^*U^r ^#.2.5. ^> 

#<H^Hr €-S]^o1e^S(12)^, #SlD]lol ^1^(12)1- -f^tr 5fl o] 7 <\ ^^SLS. 

^Ai^o.^ ol^A]^ ^ 7 fl^^ §^^. D] ^(14)^, eflol^^ Aj. 7 ] #H^lfr|(14)^ 
3.&°\] ^^ y oH>^ ^^-Al?]^ ^1^(13)^-, ^^Ml tflsfl <^^tr 

# 7>*H #El^Ple : |(14)^A-1 HlA>^ -§-^£0] ^ ^ 
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^^^±S. €3M ?)JL iL^SH ^U^^oM] 3^-8: Sir^fe F0 3l^(15)4 

, n F9^(15)» -^4^ 3H*i#^§- #4*1^ ^tf^Si ##=^(60) a 

#°\] $^SL3, %^)7)^ £#-g- #44^(16)4, *1M*1^g- ^^71!- £ 

^4 ^71 4tt #^14(18), <$7) ^71^1^^ #-g- #^14(18) eflo]^^ ti>A>A] 

-S-7l^l^^#-g- #443(17) f-o] #4_£L4il-5i o] s-^^l %*}-7jl7l- 4^34 51 
4. °1^*V f^it^- ^4 HL^r tilA> sui ^ ol^-^^tL E ^ _o *>-f 
^(50) vfl^atf 1^44 &4. 

zis^ji, ^-71 §}^-^i(50) ifl-^-oim, ^71 l-e)^}eKl4)» ^-S-S. 5]44 

7)7} 4^ SEi(20)7> 4^34, °1 5l4(20)^r S]S7l^:(30) ^H] ^14^ &4. #7] 
s\ ^4 ^(30 HI #71 51 Ei (20)1- ^ ^ 44471 4t> #514 ^^SS ol^-^^l 
^ ^(40)°1 <Ms|4 oicf. gc^j. ^- 7 ] ^o.^ (50) ^ofl^ a o v 7 ] cfoj^^di) 
4 441- 4^ 2l5.7l^r(10)ol 4^44. 

51 2°\}^ 51 lofl 51a]5J ^eflcq ^ ^ 5] 51 ^-fc J±4^ «517]- 51*14 

4 5*4. 

51 21- #2^, #B^43(14)# ^ 2\&a}7)7) 4^ 51E)(20H^r 4 7fl^ 
44^4(21, 22, 23)4 44<>1 ^51^4(24)71- 4?144. €4#(21, 22, 23, 24) 

(41)4. ^51^1S ^ 31 ^E^(42)4, ^51 *)M^-(43)4, ^(©Sfc, Commutation) 
^^-^-(44)4, 3# ^^(45)7} 4S44 5U4. #7l ^1 
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A il"(21, 22, 23, 24)^ AA ¥ 7^2\ *\2L#«\) 2)^ ^ ^(40)^ ^l^lS ^#Jf 
(41)2)- Jlo^ 3 a o > o]tHEi(45)^ Afl 7fl^ #-S^g"3^-°fl S.BK20) 

^ u, v, w A <&^QA. 

#71 ^^Als ^^-^-(41)^ ^-71 ^^1^1^^.(21, 22, 23)5.^1 ^a]^ fiEi(20) 
2)^^ ^l^lSl-CSa, Sb, Sc)# ^*H, ^IJlSM- ^-71 ^ ^^-?-(44)S. 

^^W. # 7 ] ^51^1 jr ^ ^Ei-¥-(42)^ #£^l^(24)5.^-E^ ^A]^ ^JEAjjr 

(Sd)« ^ zl aJJt^ Aj- 7 i ^£ a|H^-(43)S. ^^t}-c|-. Aj. 7 ] ^ £ 

^1 c H j ¥-(43)^a^ ^a]^ ^JEAljr^o]] 14^. 2.Ei(20)^ 3^5L* *1H^- *lH 3M: ^ 

o] ^H^M; *1H^-(44)5L ^^*Vcf. a o v 7 | ^s. ^o]H-( 44 )^ + X\Q 

AjJiM- ^S^HsHl ttj-e^. Aj. 7 | o]^Ei(45)l- ^IH^ZL, °H xx\z\ Aj-7) ol^EK45)^ 
5LEi(20)7> a^o. S sj^^c^. £ eK20)^ #7}( u , v, wHl aj^t* ^5- 

*i 4-g-^>^ ^ 1K40H *>-f^(50) Si^-S-S., ^ ^3 (40)^ t 

(40)21 ^£ ^<5>7fl eflo]^ Cfojjo c (n) o 1 ^^ol 7§^}7)} 

£r*fl^ y oM*>7l ^*1H^, Aj-71 ^ ^(40)^- ^o.^l(50) «q^L6{) wfl*] 

£A]^ w>sq- ^o} > ^ ^(40)3j- (20)^1 zj- 4JM-&(21, 
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22, 23, 24)-§- "S^Kr -iiJL^^ J2.E} (20)°fl ^f>}7) 

*>-f^(50) ic#£]^o> trKELS, ^r>-f^(50) ^-^-^ €*VsH h^o]z,7\ 

*1 l-^^l&i 5L^9) ^ ^-1- s>-f^l ^1^-ofl tifl*l*}cr| ^5L2l «1^1 g>J7 efl o] 

7-1 Cfol^^w.^ oV^^o] ^ $Jo D | i ^e)^ ?]]o] *#*\o_3_ J2.E11- 

<28> AV 7l o^ 7 j^ JZf^l- ^§>7l ^ofl Ofs xj-*!^ 

<29> ^.o^ ; 

<30> A o V 7l ^o.^ ^a.^ ^l^l^r ^^-S, eflol^-g. #A>§>^ ^7} ^o}7^% 

■§r i7fl^*Rr ^7] ell ol 7-1^ ^*)7}7] t^M 

<31> Aj- 7 j ^0.^1 ^jjLoj) ^^ISlol, ^j-71 ^al^nlsH- s^A^l^r S_B] ; ^ 

<32> ^-71 §>-f^l «q^.ofl tifl *1 Si <H, ^7l 2.El» ^A^i ^ Hj-Alofl o} ^ 

<33> <^7H^, 4V7I ^ ^o. ^.71 ^A]. ^ 7 > ^^7171^ nfl <?} o] ifl S) 5. 

71^-ofl # 7 fl^ ^ 9X^, A oM ^ ^oZf AV 7 1 SE ^ fe ^eJjAll- 01^51^.71^1 o} sfl 



20-8 



1020030025081 #^ H*}: 2003/5/16 

<34> ZL^JL, #7l ^ ^ -8-71 S-E^H WgHfe 7 ) £ ^ ^ o| -g-^ #7] 5LE^ 

^He]^ *&^°-3. ^H^S ^ 5*-°^, <=>} ^ ^7} ^ ^4 #71 SE^ 

<35> atb, ^71 ^ #71 £Elf 71^71^ iHW ?1 7^ 

A c V 7l 71-^ #5^1 rcfSl- #71 SElofl ^^-1- <?]7l-^ ol«1^^-; #7l 5Lt] S\ 

°fl ^ t^£)b ^M^* 3#*Rr ^7^^ #71 ^7l^s] ^#^f°fl 51 

*fl ^71^^^ Sj-^ofl ^TjsH ^"71 S.Ei2l 2]^7>5l ^^1^- #7l S.E^ ^ ' 

1- <?1^^H #£*1H^)JL» ^^^1 7]^r #71 ^JE^HAlJro)] ^ # 7 1 

<36> #71 tb a>sl- ^ ^- ^ofl 21 3.^*1 &| SlBi^l ^ ^ol ^-f^l 2)a.^ 

tifl^JEIJ^ ^ ^dfl 21*1 SR-^J ^'$\ ^£ #<£°1 efl°l7i CM 0_r=^fcL^ 

^ SEil- AflA^i a o U -]^ *1H*1-:eljl ^ ^ 

2f SLEil- <$^*}^ #S^^1 #^#711 iiOl^7> 2^5Ht ^ ^Cf. 

<37> ol^ ; ^j=l^ af^*! ^A]efl.g. #^1^1 -g^tf. 

s^l^H ^-^tlr ^S-*f Jl^ ^^*1 ^^iL^l- 7}E|7j£l-. 
<38> 51 3^- Hj-^ ^1^1 #*ll -£^^7 A>Al£olcl-. 

<39> £ 3-g- ^ofl #^- ( 

^^(150) -4, #7l isr>-f^(150) vfl^-oll Cf^o) ^-^^^ ol e^^i 

» ^wltlcf. 
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#7} *HMJ( 150)^8: ^ V 7l ^nSL±^^r ^1 #7] 

JS.4i1-# ^"g-^H 4-^4 ^1 til^V SUiSf ^ ol^-^ofl o}*fl A>ol ^-^^s. 

DleKH4)4, ^ Vl 3 A oMl 3M*1## ^^7l7] ^tb S3 i=l e) 4 ^ 

i^-*>4. #7] ell °1 *1 4°l^-^( 111)7} A}-§-^ ^ »|ODj , # 

7l iSflol^ cfol ^.HCllDfe- ^^H^1S.7> *}£^ 5l^7l^:(110)ofl d)«q ^H^cf. # 
71 eflol^ cfo] o_c( 111) o 1 ^ifj-ofl^. 4°l-2-^(lll)S-f e-1 #A}^ efl oj 7-1 % 

^ofl tflafl sg^jg- £^ ^#o.s ^^^^ #e)afloiE-l ^^(112)4, efl o] 7-1^ ^- 7 ] 

^13(114)3 s^^l ^glHM ^^"Al7l^ ^^Cl^2:(113)7> nfl^l^ 

4. A o v 7l #51^-^^(114)^ a o v 7 ) -f-eHlol ^^(112)4 ^^^^1^(113)1- efl 
°l7-l^-# ^#^-5- ^^o.^ oi^Ai^ ^7fl^5r>7ll £4. 41-7I #el ^*iei (114)^1 
^ y <Hl^ #^1 cflsll 7>^H #-2^1^(114)^ aVA>^ ^£^1 # 

F0 ^1^(115)71- ufl^l^cf. ^-71 F9fe(115)» -f-4tt eflo]7-l^ ZL ^wj-ofl 4^ ^ 

wlrAl-nle^iie)^ o]sfl #>M-=M <yifl7l7l^l o^cfl ##JE=^ 

(160)^ 5. £41 ^ 0 V €4. ^7l F0 31^(115)4 ^J--§- a>A>nle-l(ii6) AH^l 

efl Ol 7-1^ ^I§^7ll- 2* 7 ] #71^1 jL^#-§- ^Afcl ^ ( H 7 )^ 

^-^1A-I(ii8)7> afl^mrf. 

ZLB)JL, £ ^ofl 4= ^A> ^]^, Aj- 7 ] #Sl^Dl^( 114)1- Sl^Al^l^ 5-E| 

(120)4, #71 S.EK120)* 3 4? 2]^sr>£^- *)H^ ^ ^(140)^- ^1*1:4. 
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<43> #71 (l20)S.fe 3# BLDC(Brushless DC) S.^* *>-g-^Rr 3M w}^*} 1 -}, °1 

£H-£ 3^-3 £Ej7} a>-§-^ ^£ sat)-. ne|ui, #71 2^(120)^ ^^(150) 

ifl^ofl tifl^s]^^!, £o) wV^oflA-^ 5LE^ (120)1 3tb S)S7l 

^ol ulSLELS- ^-f^(150)ofl ^*1^ ^ 

<44> #71 ^ ^(140)£- #71 5.Ei(120)«- ^*VJ1 ^H*>7l ^ tHM ^ 

^€ #5^1 ^33^.5. ol =o^^lcf . JL^, £ ^V^ofl 5>}o^ ( <$7] 2Ei(120)^ #7l*b 

W><4 £ol ^o.^l( 150 ) ^JjLofl ^^51^ ^«^1 ( #7l ^ ^(140)£r S>^-^(150) ^ 
*-ofl Ufl^mcf. ofl^rfl, #7l ^-§- ^(140)£r ^^^1 ^ #*17> ^^Sl^ 

9l$\7)7)°\ ^M^S 71^(170 HI ^-^M <r 5^. °1 ^"71 ^ ^(140)^1- # 

7l SLEi(120)^ #sJ)Al^- o]^Sl^.7l^;(FPCB, 130H] Sl^ll ^7l^O.S. ^ 
<45> ol^f £o] ig^ofl St\^, ^ ^(140)^1 ^^1(150) sqjfofl tifl^Sl^S., ^ 

^(140)4H iH^Rr 15. ^Itl- <5F^(150) tfl^-^1 ^£ #^ol « 0 M5lJi ( o)6\) 4 

<46> ZLB)JL, £ ^°)}*\^ #7l ^ ^(140)^8: ^4-^(150) ^-*f<H] tifl^l^Als <2] 

-r-^ ^7}^} SR> ii^l^l- #<H ^ a!^, ^ ^(140)4 .EE^ (120)1- <3^Rr -*! 

^#-§- 2)4l5}-^;tf. o]§ ^sfl. #7] ^ ^(140)£r #71 SEi (120)1- -tfH 

(sensorless) w o v ^Hl ^ 3]^KE^- ;*)H*}7ll ^cf. 0^^}- ^ 

«J-#ofl ^}^, 5^(120 HI ^Sfl^ 3*1^*1 #4 7} ^iL^L^, <>1 Aj] 

t 2 -^ ^(140)^- ^^*>^ ^IJi^l-E ^ii ^Til ^cf. 

<47> nJ-eH, ^°\) (150) vflJf^l 5^(120)$}- ^(150) 

^-¥-^1 wH^l^ ^ ^(140)^- ^^Rr A]5l^s-ol #0^^.^] x^o] ^ol^o^ Ogfgo) 3) 
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^.2.^, 5. E^ (120)1 S]S.7l^ol &o_^3., ZL *fl2:til -g-oj #± 

<48> ^-y}^ ® ^ h 0 wo £ h <^ei7>xl «j-^iol oj-e}^ ^o.^, ole^ ^^7]- 

<49> oj^oiiA^, £ 4^ £ 51- ^^^1 <*|&|7}*1 4H3^ *1H ^ 

3flS.>H ^7]^^(Back-EMF)l: °l-g-*l-Tr ^a)^ ^ wJ-ai o. 

<50> 51 4^r 51 3*11 M. y^ofl O)-^ ^ ^o) ^ ^ o. 

5L<^^r^ i^cf. 

<5i> s_ 4# ^- S ^ > o]^7l7l^ ^l^l < yillSlS7]^:(170)<Hl tifl^l^ ^ ^(140)oll^, 

5LK\ 71^(141)^-, 3^" ^^(142)2}-, ^7}^ ^#^-(143)^, ^51 ^^^-(144)^, 
^fKffdit, Commutation) ;*lH^-( 145)7} c}^ 0 ! o}tf. ^-7] 3# tH E) (142)^ 7fl 
^ ^^^^(Li, L 2 , L 3 )°l] ^«|] SB-] (120)^1 u, v, w A "&A$\ oi^sH, ^7} *\7) 
^ ^#^(143)^ ^7l^^ ^1^^(L 4 )^1 S.B\(120)9\. <£%QvJ\.. 

<52> ^-71 2_ B j 7)^«.( 141 )^ 5LEi( 120)1 7l^Al7l^ 7^ A]^l- ^"^^71^, 

^71 <?1^E|(142)^ 71-^ Ajloj) Aj-71 3.E-K120H *ifM oi7V^>°^ 2. E^ (120)1 

7)^]^. ^7} S.Ei(120)7V Sj^f-ofl ^7l^^ol M}^^) g\ JLj 0} <^7]^^ 

%7] ^71^^ ^#^-(143)^1 ^#^4. oj rtfl, 5= 5 ofl ^X\Q a>2]- ^-ol ( ^71^ 
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% ^#^-(143)^1 ^*fl ^#3^ u, v, w A ^_^7l^^(p U) Pv, Pw)£) 120° 
^ ^#*V» #7l »1^^-(144)^A^, ol ^7l^^(P u> Pv, Pw) A% 

#°1 *flS(0) eA^'-g-^m *]^* #*1*H £.EKl20)sJ 2)^1-^ ^*1# °1*]S>JL, 
^ ^#^}°1^ *1# ^4 ^«fl £B1(120)^ <y^*H ^£ 

^ ^H^-(145)^ ^s^H^l^oll #7l -yt^Ei (145)1- ^H*>i, o]ofl 4 

2} #7] <ywlBl(145)^ 120)7} 7&4t<L$. sj^l-5.^- JE.EK 120)2] z| #7}( u , v, w) 

ofl ajaj^. i^^l ^Jg. ^^>7fl ^Cf. 

#71^1 V\Q\- 7^o] t wV^ofl 21^ ^^7171^ tJflolo]^ 21^71^(170)^1 «fl^m 
t 1 ^ ^(140)^ ^^(150) ^^-ofl S.Ei(120)Sl- Afl 7 fl£] #^#^(Li, L 2 , L 3 

)34 sfuj-s] ^7l^^ #5L^(L 4 )^-S ^^^cf. nJ-eH, ^Eflofl tilsfl >0J:-^l-oi ^ol 
#<H 1-711 £} <H ^l^f^l ^^>7ls)-ojl <^ ^o^o) cg^ol a^S^ ^ ojcj-. 

#*fl ^-oWH ^.#3 *i#-g- 7 >^i 7>el-^ oi s «.Bl cf^tb ^ £ ^4 E} ^AHl7V 

7}^Wtt ol«fl§ ^olcf. Oj-^, M. 15 

o}#oflAi ^ £o] t M. Tg-xgofl #El^olEi £ElSl ^ ^o] S}0- 

3 51^-^1 «H^1^A^^1 ^ ^ £]*V SV-f^S iflJf<Sj -£r2E #^ol #^S]^, 
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S-Eil- g^fe ^Ji^l #<Hl-7ti ^ol^ 7 > 3|4iS^ ^ ^C}-. 

<57> StV, #Efl^ #^A> #*]ofl A>-g-Sloi Cf^o^ <M^-<>1 if^ofl ^= # 

*HH^ ^-§-51^1 ZL ^lswl-g-o] ^ oirf. 
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1] 

; 

^71 *>-f^J sl^-ofl afl^sqcH, a o v 7 i £ E j f ^A^^ w o VAlo11 <i|sfl 34? s}*! 

2] 

^"71 ^ ^ Aj. 7 ) ^A> ^£)^r <y^7l7l^ <>1 <>1 ifl 3) 3.71 ^ofl #7% 

3^ ^^SLsL 0>}±: ^A> ^i. 

3] 

^7l ^ ^4 AV 7) S. E ^ ^HJlAl^ ^1 ^5)5.7)^011 o^fl ^7l^)iLS <g^^^ 

3J-§- ^A> 
4] 

A oM S.B\±± 3^- BLDC S-B)o] ^-gr ^c^SLS. ^ ^a> ^] . 

20-15 



1020030025081 #^ H*}: 2003/5/16 

5] 

6] 

*fl 5^1 sa°H, 

[3^* 7] 

*fl 4^ ^1 5*oHl $1^*1, A oM ^g- 

#7] 71^ A]Jloll u)-e}- ^-71 SLB^ofl ol7HV^ 9l^\B\S^; 

^7} 5_B\o) s^ofl oj-e^- ^M*!^ 
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[5L 1] 

/ A 
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15L 2] 
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22- 
23- 



24- 



Vcc 

JL 



I 



I 

Vcc 

1 



Sa+ 



Sa- 



Sb+ 



Sb- 



Sc+ 



Sc- 



Sd+ 



Sd- 



41 



^1 



42 



40 



^1 



45 



3^ 






^44 




TT 








^£ 





o u 
*-o v 
— o w 
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